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<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 



CDS 

(1) . . (5373) 

prepro-PAPP-A2 coding sequence 



sig__peptide 
(1) . . (66) 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 



misc_f eature 
(1) . . (66) 

prepro part of PAPP-A2 



mi sc_f eature 
(67) . . (699) 
pro part of PAPP-A2 



mat_peptide 
(700) . . {) 



<220> 
<221> 
<222> 



3 'UTR 

(5377) . . (8527) 



<400> 1 

atg atg tgc tta aag ate eta aga ata 
Met Met Cys Leu Lys lie Leu Arg lie 



age ctg gcg att ttg get 
Ser Leu Ala lie Leu Ala 



1 



-230 -225 -220 

ggg tgg gca etc tgt tct gcc aac tct gag ctg ggc tgg aca cgc 90 
Gly Trp Ala Leu Cys Ser Ala Asn Ser Glu Leu Gly Trp Thr Arg 

-215 -210 -205 

aag aaa tec ttg gtt gag agg gaa cac ctg aat cag gtg ctg ttg 135 
Lys Lys Ser Leu Val Glu Arg Glu His Leu Asn Gin Val Leu Leu 

-200 -195 -190 

gaa gga gaa cgt tgt tgg ctg ggg gcc aag gtt cga aga ccc aga 180 
Glu Gly Glu Arg Cys Trp Leu Gly Ala Lys Val Arg Arg Pro Arg 

-185 -180 -175 

get tct eca cag cat cac etc ttt gga gte tac cee age agg get 225 
Ala Ser Pro Gin His His Leu Phe Gly Val Tyr Pro Ser Arg Ala 

-170 -165 -160 

ggg aac tac eta agg ccc tac cee gtg ggg gag eaa gaa ate cat 270 
Gly Asn Tyr Leu Arg Pro Tyr Pro Val Gly Glu Gin Glu lie His 

-155 -150 -145 

cat aca gga cgc age aaa cea gac act gaa gga aat get gtg age 315 
His Thr Gly Arg - Ser Lys Pro Asp Thr Glu Gly Asn Ala Val Ser 

-140 -135 -130 

ett gtt ccc cca gac ctg act gaa aat cea gea gga ctg agg ggt 360 
Leu Val Pro Pro Asp Leu Thr Glu Asn Pro Ala Gly Leu Arg Gly 

-125 -120 -115 

gea gtt gaa gag ccg get gcc cca tgg gta ggg gat agt cct att 405 
Ala Val Glu Glu Pro Ala Ala Pro Trp Val Gly Asp Ser Pro lie 

-110 -105 -100 

ggg caa tct gag ctg ctg gga gat gat gac get tat etc ggc aat eaa 453 
Gly Gin Ser Glu Leu Leu Gly Asp Asp Asp Ala Tyr Leu Gly Asn Gin 

-95 -90 -85 

aga tec aag gag tct eta ggt gag gee ggg att cag aaa ggc tea gcc 501 
Arg Ser Lys Glu Ser Leu Gly Glu Ala Gly lie Gin Lys Gly Ser Ala 
-80 -75 -70 

atg get gcc act act ace acc gcc att tte aca acc ctg aac gaa ccc 54 9 

Met Ala Ala Thr Thr Thr Thr Ala lie Phe Thr Thr Leu Asn Glu Pro 
-65 -60 -55 

aaa cca gag acc eaa agg agg ggc tgg gcc aag tee agg cag cgt cgc 597 
Lys Pro Glu Thr Gin Arg Arg Gly Trp Ala Lys Ser Arg Gin Arg Arg 
-50 -45 -40 -35 

eaa gtg tgg aag agg egg geg gaa gat ggg cag gga gac tec ggt ate 64 5 

Gin Val Trp Lys Arg Arg Ala Glu Asp Gly Gin Gly Asp Ser Gly lie 

-30 -25 -20 

tct tea eat ttc caa eet tgg cee aag eat tec ett aaa cac agg gte 693 
Ser Ser His Phe Gin Pro Trp Pro Lys His Ser Leu Lys His Arg Val 

-15 -10 -5 
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aaa aag agt cca ccg gag gaa age aac caa aat ggt gga gag ggc tec 741 
Lys Lys Ser Pro Pro Glu Glu Ser Asn Gin Asn Gly Gly Glu Gly Ser 
-11 5 10 

tac cga gaa gca gag ace ttt aac tec caa gta gga ctg ccc ate tta 789 
Tyr Arg Glu Ala Glu Thr Phe Asn Ser Gin Val Gly Leu Pro lie Leu 
15 20 25 30 

tac ttc tct ggg agg egg gag egg ctg ctg ctg cgt cca gaa gtg ctg 837 
Tyr Phe Ser Gly Arg Arg Glu Arg Leu Leu Leu Arg Pro Glu Val Leu 

35 40 45 

get gag att ccc egg gag geg ttc aca gtg gaa gee tgg gtt aaa ccg 885 
Ala Glu lie Pro Arg Glu Ala Phe Thr Val Glu Ala Trp Val Lys Pro 

50 55 60 

gag gga gga cag aac aac cca gee ate ate gca ggt gtg ttt gat aac 933 
Glu Gly Gly Gin Asn Asn Pro Ala lie lie Ala Gly Val Phe Asp Asn 
65 70 75 

tgc tec cae act gte agt gae aaa ggc tgg gee ctg ggg ate egc tea 981 
Cys Ser His Thr Val Ser Asp Lys Gly Trp Ala Leu Gly lie Arg Ser 
80 85 90 

ggg aag gae aag gga aag egg gat get egc ttc ttc ttc tec etc tgc 1029 
Gly Lys Asp Lys Gly Lys Arg Asp Ala Arg Phe Phe Phe Ser Leu Cys 
95 100 105 110 

aec gae egc gtg aag aaa gee acc ate ttg att age cae agt egc tac 1077 
Thr Asp Arg Val Lys Lys Ala Thr lie Leu lie Ser His Ser Arg Tyr 

115 120 125 

caa eea gge aca tgg ace eat gtg gca gee act tac gat gga egg cae 1125 
Gin Pro Gly Thr Trp Thr His Val Ala Ala Thr Tyr Asp Gly Arg His 

130 135 140 

atg gee ctg tat gtg gat ggc act cag gtg get age agt eta gae cag 1173 
Met Ala Leu Tyr Val Asp Gly Thr Gin Val Ala Ser Ser Leu Asp Gin 
145 150 155 

tct ggt eee ctg aac age ccc ttc atg gea tct tgc cge tet ttg etc 1221 
Ser Gly Pro Leu Asn Ser Pro Phe Met Ala Ser Cys Arg Ser Leu Leu 
160 165 170 

ctg ggg gga gae age tet gag gat ggg cae tat ttc cgt gga cae ctg 1269 
Leu Gly Gly Asp Ser Ser Glu Asp Gly His Tyr Phe Arg Gly His Leu 
175 180 185 190 

ggc aca ctg gtt ttc tgg teg ace gee ctg cca caa age cat ttt cag 1317 
Gly Thr Leu Val Phe Trp Ser Thr Ala Leu Pro Gin Ser His Phe Gin 

195 200 205 

cae agt tet cag eat tea agt ggg gag gag gaa geg act gae ttg gte 1365 
His Ser Ser Gin His Ser Ser Gly Glu Glu Glu Ala Thr Asp Leu Val 

210 215 220 

ctg aca geg age ttt gag eet gtg aac aca gag tgg gtt eee ttt aga 1413 
Leu Thr Ala Ser Phe Glu Pro Val Asn Thr Glu Trp Val Pro Phe Arg 
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r 



225 

gat gag aag 
Asp Glu Lys 
240 

cct gag att 
Pro Glu lie 
255 

tgt gac aat 
Cys Asp Asn 



egg gga gag 
Arg Gly Glu 



gag ggc eta 
Glu Gly Leu 
305 

gag gca ctg 
Glu Ala Leu 
320 

age gtc cac 
Ser Val His 
335 

gtg aac tgt 
Val Asn Cys 



tgt gag cae 
Cys Glu His 



ggc cgc tgc 
Gly Arg Cys 
385 

tgt aac aac 
Cys Asn Asn 
400 

cag gtg get 
Gin Val Ala 
415 

agg gca tae 
Arg Ala Tyr 



agt act cac 
Ser Thr His 



tac cca cga 
Tyr Pro Arg 



ctg teg cet 
Leu Ser Pro 
260 

gtg gaa ttg 
Val Glu Leu 
275 

aag gtg ata 
Lys Val lie 
290 

aac eec att 
Asn Pro lie 



aat gag gcc 
Asn Glu Ala 



cag gtc cac 
Gin Val His 
340 

gag ccc age 
Glu Pro Ser 
355 

cca etc aca 
Pro Leu Thr 
370 

tac tee tgg 
Tyr Ser Trp 



atg ctg aac 
Met Leu Asn 



gat gtg cgc 
Asp Val Arg 
420 

atg agt gtg 
Met Ser Val 
435 

tte etc aac 
Phe Leu Asn 
450 



230 

ctt gag gtt 
Leu Glu Val 
245 

ttg cag ccc 
Leu Gin Pro 



ate tec cag 
lie Ser Gin 



cgc tac cag 
Arg Tyr Gin 
295 

gtg agt gag 
Val Ser Glu 
310 

ttc age cgc 
Phe Ser Arg 
325 

aat tec ace 
Asn Ser Thr 



aag att ggc 
Lys lie Gly 



ggc tat gat 
Gly Tyr Asp 
375 

aac cgc agg 
Asn Arg Arg 
390 

gac ttt gac 
Asp Phe Asp 
405 

aag ace tgc 
Lys Thr Cys 



aag gag ctg 
Lys Glu Leu 



ate tac ttt 
lie Tyr Phe 
455 



etc cag ggc 
Leu Gin Gly 
250 

cca etc tgt 
Pro Leu Cys 
265 

tae aat gga 
Tyr Asn Gly 
280 

gtg gtg aac 
Val Val Asn 



gag cag att 
Glu Gin lie 



tac aac ate 
Tyr Asn lie 
330 

ctg cga cac 
Leu Arg His 
345 

aat gac cat 
Asn Asp His 
360 

ggg ggt gac 
Gly Gly Asp 



gat ggg etc 
Asp Gly Leu 



gac gga gac 
Asp Gly Asp 
410 

ttt gac cct 
Phe Asp Pro 
425 

aag gag gee 
Lys Glu Ala 
440 

gcc age tea 
Ala Ser Ser 



235 

ttt gag cca 
Phe Glu Pro 



ggg caa aca 
Gly Gin Thr 



tae tgg ccc 
Tyr Trp Pro 
285 

ate tgt gat 
lie Cys Asp 
300 

cgt ctg eag 
Arg Leu Gin 
315 

age tgg eag 
Ser Trp Gin 



egg gtt gtg 
Arg Val Val 



tgt gac eec 
Cys Asp Pro 
365 

tgc cgc ctg 
Cys Arg Leu 
380 

tgt cac gtg 
Cys His Val 
395 

tgc tgc gac 
Cys Cys Asp 



gac tea ccc 
Asp Ser Pro 



ctg cag ctg 
Leu Gin Leu 
445 

gtg egg gaa 
Val Arg Glu 
460 



gag 1461 
Glu 



gtc 1509 

Val 

270 

ctt 1557 
Leu 



gat 1605 
Asp 



cac 1653 
His 



ctg 1701 
Leu 



ctt 1749 

Leu 

350 

gag 1797 
Glu 



eag 1845 
Gin 



gag 1893 
Glu 



ccc 1941 
Pro 



aag 1989 

Lys 

430 

aac 2037 
Asn 



gac 2085 
Asp 
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ctt gca ggt 
Leu Ala Gly 
465 

ctg ggt ggc 
Leu Gly Gly 
480 

acc gac acc 
Thr Asp Thr 
495 

gtc ttt aaa 
Val Phe Lys 



gag aca gtg 
Glu Thr Val 



ccc act ccc 
Pro Thr Pro 
545 

acc tgt ggc 
Thr Cys Gly 
560 

age tac acg 
Ser Tyr Thr 
575 

gcc cga atg 
Ala Arg Met 



age aga aag 
Ser Arg Lys 



acc aac aag 
Thr Asn Lys 
625 

gta tat gac 
Val Tyr Asp 
640 

ggg acc ttt 
Gly Thr Phe 
655 

gac tec tea 
Asp Ser Ser 



gtg gat cag 
Val Asp Gin 



get gcc acc 
Ala Ala Thr 



att gtc etc 
lie Val Leu 



atg ate cat 
Met lie His 
500 

gga gtc agt 
Gly Val Ser 
515 

cea tec atg 
Pro Ser Met 
530 

aag agt gag 
Lys Ser Glu 



tte act cgc 
Phe Thr Arg 



gat gat aac 
Asp Asp Asn 
580 

eat tge tat 
His Cys Tyr 
595 

ccc acc ccc 
Pro Thr Pro 
610 

tee etc act 
Ser Leu Thr 



agg gee tea 
Arg Ala Ser 



cgt cag tat 
Arg Gin Tyr 
660 

ggt tat tgg 
Gly Tyr Trp 
675 

ccc tgc gag 
Pro Cys Glu 



tgg cet tgg 
Trp Pro Trp 
470 

age cca gca 
Ser Pro Ala 
485 

gaa gtg gga 
Glu Val Gly 



gaa aga gaa 
Glu Arg Glu 



gaa acg gga 
Glu Thr Gly 
535 

ctg tge egg 
Leu Cys Arg 
550 

tte cca ggg 
Phe Pro Gly 
565 

tgc act gac 
Cys Thr Asp 



ttg gac eta 
Leu Asp Leu 



ate ccc att 
lie Pro lie 
615 

ate cac tgg 
lie His Trp 
630 

ggc age ttg 
Gly Ser Leu 
645 

gtg cac aca 
Val His Thr 



acc cca gag 
Thr Pro Glu 



cca age tta 
Pro Ser Leu 



gac aag gac 
Asp Lys Asp 



tat tat ggg 
Tyr Tyr Gly 
490 

cat gtt ctg 
His Val Leu 
505 

tec tgc aat 
Ser Cys Asn 
520 

gac etc tgt 
Asp Leu Cys 



gaa cca gag 
Glu Pro Glu 



get ecg tte 
Ala Pro Phe 
570 

aac tte act 
Asn Phe Thr 
585 

gtc tat cag 
Val Tyr Gin 
600 

cca cet atg 
Pro Pro Met 



ctg cet cet 
Leu Pro Pro 



tgt ggc get 
Cys Gly Ala 
650 

get tec tec 
Ala Ser Ser 
665 

gag get gtg 
Glu Ala Val 
680 

cag gcc tgg 
Gin Ala Trp 



get gtc act 
Ala Val Thr 
475 

atg cet ggc 
Met Pro Gly 



gga etc tac 
Gly Leu Tyr 



gac ccc tgc 
Asp Pro Cys 
525 

gee gac ace 
Ala Asp Thr 
540 

ccc act agt 
Pro Thr Ser 
555 

acc aac tac 
Thr Asn Tyr 



cet aac caa 
Pro Asn Gin 



cag tgg act 
Gin Trp Thr 
605 

gtc ate gga 
Val lie Gly 
620 

att agt gga 
lie Ser Gly 
635 

tge act gaa 
Cys Thr Glu 



egg egg gtg 
Arg Arg Val 



ggg cet cet 
Gly Pro Pro 
685 

age cet gag 
Ser Pro Glu 



cac 2133 
His 



cac 2181 
His 



eat 2229 

His 

510 

aag 2277 
Lys 



gcc 2325 
Ala 



gac 2373 
Asp 



atg 2421 
Met 



gtg 2469 

Val 

590 

gaa 2517 
Glu 



cag 2565 
Gin 



gtt 2613 
Val 



gat 2661 
Asp 



tgt 2709 

Cys 

670 

gat 2757 
Asp 



gtc 2805 
Val 
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cac ctg tac 
His Leu Tyr 
705 

age ttg gag 
Ser Leu Glu 
720 

ctg tgg gtc 
Leu Trp Val 
735 

aca gag ate 
Thr Glu lie 



gac act tte 
Asp Thr Phe 



aag gtg teg 
Lys Val Ser 
785 

gat gca gea 
Asp Ala Ala 
800 

tgc agg cet 
Cys Arg Pro 
815 

ggt ttg ecc 
Gly Leu Pro 



gag gte aea 
Glu Val Thr 



gga gga gaa 
Gly Gly Glu 
865 

get eet tat 
Ala Pro Tyr 
880 

tgt gat gat 
Cys Asp Asp 
895 

gag etg gag 
Glu Leu Glu 



690 

cac atg aac 
His Met Asn 



etg etc ttc 
Leu Leu Phe 



act tec tte 
Thr Ser Phe 
740 

ttg ctg gaa 
Leu Leu Glu 
755 

tgt gac ate 
Cys Asp lie 
770 

ggg gtg aaa 
Gly Val Lys 



etc ctg act 
Leu Leu Thr 



gtg agg tac 
Val Arg Tyr 
820 

gtg gtg gtg 
Val Val Val 
835 

cet gga cag 
Pro Gly Gin 
850 

etg gga gaa 
Leu Gly Glu 



tgt gga gat 
Cys Gly Asp 



gga gac ctt 
Gly Asp Leu 
900 

gaa ggt ttc 
Glu Gly Phe 
915 



695 

atg acg gtc 
Met Thr Val 
710 

caa cac ecg 
Gin His Pro 
725 

ttc atg gag 
Phe Met Glu 



aac aag gag 
Asn Lys Glu 



cea etc acc 
Pro Leu Thr 
775 

gte tac acc 
Val Tyr Thr 
790 

tct cag ecc 
Ser Gin Pro 
805 

cag gtt etc 
Gin Val Leu 



aca cat tct 
Thr His Ser 



atg tat cag 
Met Tyr Gin 
855 

get teg cet 
Ala Ser Pro 
870 

ggg aag gtg 
Gly Lys Val 
885 

gtg age gga 
Val Ser Gly 



aac tgt gta 
Asn Cys Val 



ecc tgc ecc 
Pro Cys Pro 



gtc caa gee 
Val Gin Ala 
730 

tee teg cag 
Ser Ser Gin 
745 

tea gtg cac 
Ser Val His 
760 

ate aaa ctg 
lie Lys Leu 



ttt gat gag 
Phe Asp Glu 



cac agt ecc 
His Ser Pro 
810 

cgc gat ecc 
Arg Asp Pro 
825 

cac agg aag 
His Arg Lys 
840 

tac caa gtt 
Tyr Gin Val 



cet ctg aac 
Pro Leu Asn 



tea gag aga 
Ser Glu Arg 
890 

gat gge tgc 
Asp Gly Cys 
905 

gga gag cca 
Gly Glu Pro 
920 



700 

aca gaa gge 
Thr Glu Gly 
715 

gac acc etc 
Asp Thr Leu 



gte etc ttt 
Val Leu Phe 



ctg gge ecc 
Leu Gly Pro 
765 

cac gtg gat 
His Val Asp 
780 

agg ata gag 
Arg lie Glu 
795 < 

ttg tgc tct 
Leu Cys Ser 



cca ttt gee 
Pro Phe Ala 



ttc acg gac 
Phe Thr Asp 
845 

eta get gaa 
Leu Ala Glu 
860 

cac att cat 
His lie His 
875 

etg gga gaa 
Leu Gly Glu 



tee aag gtg 
Ser Lys Val 



age ctt tgc 
Ser Leu Cys 
925 



tgt 2853 
Cys 



acc 2901 
Thr 



gac 2949 

Asp 

750 

tta 2997 
Leu 



ggg 3045 
Gly 



att 3093 
lie 



gge 3141 
Gly 



agt 3189 

Ser 

830 

gtg 3237 
Val 



get 3285 
Ala 



gga 3333 
Gly 



gag 3381 
Glu 



tgt 3429 

Cys 

910 

tac 3477 
Tyr 



atg tat gag gga gat ggc ata tgt gaa cct ttt gag aga aaa acc age 3525 
Met Tyr Glu Gly Asp Gly lie Cys Glu Pro Phe Glu Arg Lys Thr Ser 

930 935 940 

att gta gac tgt ggc ate tac act ccc aaa gga tac ttg gat caa tgg 3573 
lie Val Asp Cys Gly lie Tyr Thr Pro Lys Gly Tyr Leu Asp Gin Trp 
945 950 955 

get aec egg get tae tec tct eat gaa gac aag aag aag tgt ect gtt 3621 
Ala Thr Arg Ala Tyr Ser Ser His Glu Asp Lys Lys Lys Cys Pro Val 
960 965 970 

tec ttg gta act gga gaa eet cat tec eta att tge aca tea tac cat 3669 
Ser Leu Val Thr Gly Glu Pro His Ser Leu lie Cys Thr Ser Tyr His 
975 980 985 990 

cea gat tta ccc aac eac cgt ccc eta act ggc tgg ttt ccc tgt gtt 3717 
Pro Asp Leu Pro Asn His Arg Pro Leu Thr Gly Trp Phe Pro Cys Val 

995 1000 1005 

gee agt gaa aat gaa act eag gat gac agg agt gaa eag cea gaa 37 62 

Ala Ser Glu Asn Glu Thr Gin Asp Asp Arg Ser Glu Gin Pro Glu 

1010 1015 1020 

ggt age ctg aag aaa gag gat gag gtt tgg etc aaa gtg tgt tte 3807 
Gly Ser Leu Lys Lys Glu Asp Glu Val Trp Leu Lys Val Cys Phe 

1025 1030 1035 

aat aga cea gga gag gee aga gca att ttt att ttt ttg aca act 3852 
Asn Arg Pro Gly Glu Ala Arg Ala lie Phe lie Phe Leu Thr Thr 

1040 1045 1050 

gat ggc eta gtt ccc gga gag cat eag eag ccg aca gtg act etc 38 97 

Asp Gly Leu Val Pro Gly Glu His Gin Gin Pro Thr Val Thr Leu 

1055 1060 1065 

tac ctg acc gat gtc cgt gga age aac eac tct ctt gga ace tat 3942 
Tyr Leu Thr Asp Val Arg Gly Ser Asn His Ser Leu Gly Thr Tyr 

1070 1075 1080 

gga ctg tea tge eag cat aat cea ctg att ate aat gtg acc cat 3987 
Gly Leu Ser Cys Gin His Asn Pro Leu lie lie Asn Val Thr His 

1085 1090 1095 

cac eag aat gtc ctt tte eac cat acc ace tea gtg ctg ctg aat 4032 
His Gin Asn Val Leu Phe His His Thr Thr Ser Val Leu Leu Asn 

1100 1105 1110 

tte tea tee cea egg gtc ggc ate tea get gtg get eta agg aca 4077 
Phe Ser Ser Pro Arg Val Gly lie Ser Ala Val Ala Leu Arg Thr 

1115 1120 1125 

tec tee ege att ggt ctt teg get ccc agt aac tge ate tea gag 4122 
Ser Ser Arg lie Gly Leu Ser Ala Pro Ser Asn Cys lie Ser Glu 

1130 1135. 1140 

gac gag ggg eag aat cat eag gga cag age tgt ate eat egg cec 4167 
Asp Glu Gly Gin Asn His Gin Gly Gin Ser Cys lie His Arg Pro 
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1145 1150 1155 

tgt ggg aag cag gac age tgt ccg tea ttg etg ett gat cat get 4212 
Cys Gly Lys Gin Asp Ser Cys Pro Ser Leu Leu Leu Asp His Ala 

1160 1165 1170 

gat gtg gtg aac tgt ace tct ata gge eea ggt etc atg aag tgt 4257 
Asp Val Val Asn Cys Thr Ser lie Gly Pro Gly Leu Met Lys Cys 

1175 1180 1185 

get ate act tgt eaa agg gga ttt gcc ett cag gee age agt ggg 4 302 

Ala lie Thr Cys Gin Arg Gly Phe Ala Leu Gin Ala Ser Ser Gly 

1190 1195 1200 

cag tac ate agg ece atg cag aag gaa att ctg etc aca tgt tct 4347 
Gin Tyr lie Arg Pro Met Gin Lys Glu lie Leu Leu Thr Cys Ser 

1205 1210 1215 

tct ggg cac tgg gac cag aat gtg age tgc ett ece gtg gac tge 4392 
Ser Gly His Trp Asp Gin Asn Val Ser Cys Leu Pro Val Asp Cys 

1220 1225 1230 

ggt gtt ece gac ccg tct ttg gtg aac tat gca aac tte tee tge 4437 
Gly Val_ Pro Asp Pro Ser Leu Val Asn Tyr Ala Asn Phe Ser Cys 

1235 1240 1245 

tea gag gga acc aaa ttt etg aaa ege tgc tea ate tct tgt gte 4482 
Ser Glu Gly Thr Lys Phe Leu Lys Arg Cys Ser lie Ser Cys Val 

1250 1255 1260 

eea eea gcc aag etg eaa gga ctg age eca tgg etg aca tgt ett 4527 
Pro Pro Ala Lys Leu Gin Gly Leu Ser Pro Trp Leu Thr Cys Leu 

1265 1270 1275 

gaa gat ggt etc tgg tct etc ect gaa gte tac tgc aag ttg gag 4572 
Glu Asp Gly Leu Trp Ser Leu Pro Glu Val Tyr Cys Lys Leu Glu 

1280 1285 1290 

tgt gat get ece ect att att ctg aat gee aac ttg etc ctg cct 4 617 

Cys Asp Ala Pro Pro lie lie Leu Asn Ala Asn Leu Leu Leu Pro 

1295 1300 1305 

cac tge etc cag gac aac cac gac gtg gge ace ate tgc aaa tat 4 662 

His Cys Leu Gin Asp Asn His Asp Val Gly Thr lie Cys Lys Tyr 

1310 1315 1320 

gaa tgc aaa eca ggg tac tat gtg gca gaa agt gca gag ggt aaa 4707 
Glu Cys Lys Pro Gly Tyr Tyr Val Ala Glu Ser Ala Glu Gly Lys 

1325 1330 1335 

gte agg aac aag etc ctg aag ata eaa tge etg gaa ggt gga ate 4752 
Val Arg Asn Lys Leu Leu Lys lie Gin Cys Leu Glu Gly Gly lie 

1340 1345 1350 

tgg gag caa gge age tgc att ect gtg gtg tgt gag eca ccc cct 4797 
Trp Glu Gin Gly Ser Cys lie Pro Val Val Cys Glu Pro Pro Pro 

1355 1360 1365 
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cct gtg ttt gaa ggc atg tat gaa tgt acc aat ggc ttc age ctg 4842 
Pro Val Phe Glu Gly Met Tyr Glu Cys Thr Asn Gly Phe Ser Leu 

1370 1375 1380 

gac age cag tgt gtg etc aae tgt aae cag gaa cgt gaa aag ctt 4887 
Asp Ser Gin Cys Val Leu Asn Cys Asn Gin Glu Arg Glu Lys Leu 

1385 1390 1395 

ccc ate etc tgc aet aaa gag ggc ctg tgg acc cag gag ttt aag 4 932 

Pro lie Leu Cys Thr Lys Glu Gly Leu Trp Thr Gin Glu Phe Lys 

1400 1405 1410 

ttg tgt gag aat ctg caa gga gaa tgc cea cea ccc ccc tea gag 4 977 

Leu Cys Glu Asn Leu Gin Gly Glu Cys Pro Pro Pro Pro Ser Glu 

1415 1420 1425 

ctg aat tct gtg gag tac aaa tgt gaa caa gga tat ggg att ggt 5022 
Leu Asn Ser Val Glu Tyr Lys Cys Glu Gin Gly Tyr Gly lie Gly 

1430 1435 1440 

gca gtg tgt tec cea ttg tgt gta ate ccc ccc agt gac ccc gtg 5067 
Ala Val Cys Ser Pro Leu Cys Val lie Pro Pro Ser Asp Pro Val 

1445 1450 1455 

atg eta cct gag aat ate act get gac act ctg gag cae tgg atg 5112 
Met Leu Pro Glu Asn lie Thr Ala Asp Thr Leu Glu His Trp Met 

1460 1465 1470 

gaa cct gtc aaa gte cag age att gtg tgc aet ggc egg cgt caa 5157 
Glu Pro Val Lys Val Gin Ser lie Val Cys Thr Gly Arg Arg Gin 

1475 1480 1485 

tgg cae cea gac ccc gte tta gtc cae tgc ate cag tea tgt gag 5202 
Trp His Pro Asp Pro Val Leu Val His Cys lie Gin Ser Cys Glu 

1490 1495 1500 

ccc ttc caa gca gat ggt tgg tgt gac act ate aae aae ega gee 5247 
Pro Phe Gin Ala Asp Gly Trp Cys Asp Thr lie Asn Asn Arg Ala 

1505 1510 1515 

tac tgc cac tat gac ggg gga gac tgc tgc tct tee aca etc tec 5292 
Tyr Cys His Tyr Asp Gly Gly Asp Cys Cys Ser Ser Thr Leu Ser 

1520 1525 1530 

tee aag aag gtc att cea ttt get get gac tgt gac ctg gat gag 5337 
Ser Lys Lys Val lie Pro Phe Ala Ala Asp Cys Asp Leu Asp Glu 

1535 1540 1545 

tgc ace tgc egg gac ccc aag gca gaa gaa aat cag taaetgtggg 5383 
Cys Thr Cys Arg Asp Pro Lys Ala Glu Glu Asn Gin 

1550 1555 

aacaagcece tccctccact gectcagagg cagtaagaaa gagaggcega cecaggagga 54 43 

aaeaaagggt gaatgaagaa gaacaatcat gaaatggaag aaggaggaag ageatgaagg 5503 

atettataag aaatgeaaga ggatattgat aggtgtgaae tagttcatca agtageeeaa 5563 
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an canaggca 


a a a g t u u c u u 


t aaag uggca 


g L t gat L.aac 


a tggaagggg 




4* 4* 

aaaratgaua 


gatauataag 


gacccucccc 


ccucacu tau 


auucTiattiaa 


at cctatcct 


c o Q 
D boo 


4* 

caac ucTi tigc 


cc ugct cti cc 


-fr" y*** *^ 

gctccacccc 


cTigccaac ta 


c ucagtccca 


cccaact tgt 


O / 4 J 


:a O O O O 3 


caaaatacua 


gcigga.ga.agL. 




actgttaata 


c c ca L u Ti Ti ga 


Q Q n T 


O ^ O ^ ^ /~T 

aL.yga.ut-gcG 


aL-CT-uucaga 


gcucgucngc 


uCL.caacT_.gg 


/-^4-/-«4-4-4-4-4-/-<4- 

cl.cl.ti.i_.ti.ti.cii. 


L. Tz u u gn gTi a g 


D o b J 




auaangaagn 


T_agTi.L.aT-L.aa 


LiicTiucauaa 


guauttaaac 


ataattatat 


c o o o 


aaauaT-aL.L.a 


L.ai,ai,aL.LaL. 


auuimiiiigcL 


g L u u a ct. a a g 


c Li a a a a a L. t. a 


tucat tgt uc 


C Q O O 

D y o o 


cacacai-gc c 


gci, gngaag L 


Lcaca L. rcaa 


ga Lgaatgu u 


gagactt t ga 


ggacagaaag 


bU 4 O 


gcaacttat t 


t ucccat ct L. 


tctatggat g 


cggattggca 


ggt tgaatgg 


gaagtacaga 


6103 


aggagagaga 


gt aati cagar. 


ggaat t ctgg 


at get ag cat 


gtaaagctaa 


t cat ctt ttt 


6153 


u L. u tatgacc 


t gggagct gg 


gcccat tt ta 


tgaccaagga 


gatggggagt 


tggaatggtg 


6223 


gtactaagag 


gcataggaag 


ttgagtgtga 


ataccattgg 


tgatgggtcc 


aggagaacta 


6283 


gacuarggt t 


cutgaatatc 


t gt ccacaaa 


gaat atacta 


actttt gt ca 


actt ct caga 


534 3 


act cccaac t 


ggagucggt g 


agacct agga 


ttt t ctgcac 


t t ccacacat 


gcct gtt cca 


64 U3 


agrgTiggc ug 


ucagccagtc 


aacaagtttg 


tactatggcc 


catt ct ctga 


tcaccaggat 


64 63 


tacaggaact 


cacacact cc 


tcatacttgg 


cct gtagt cc 


tacttct tgt 


tagaagt etc 


6523 


caag uct ggc 


cagt caca t g 


accaagtgtt 


gattttt ctg 


gaggaaaaat 


t ttat ggaaa 


6583 


tiga tataggg 


gaaaggtggg 


aggagatgaa 


agaacaggca 


agagctgtca 


gggttaaatc 


664 3 


caggcccggg 


car. gaga at. g 


gaagtgat ca 


gggagactcg 


gtccttgt t c 


caagt ct cca 


5703 


a.agaagacca 


aagugggncc 


c u ngagcaa c 


gaagaatc ug 


agatiaaattc 


tct tcaagta 


5/53 


uCauguacaa 


aanciigugag 


ccagagauut 


ugac L ugagc 


aagcca ugga 


aat gcat gga 


Q o o 
bo ^1 3 


gL-dagggugo. 


cacucT-.gi_gg 


ggagacagaa 


gaannncaac 


n a im Ti. a a L. g Ti 


c c a Ti t. L ii g u L. 


Q Q '3 

bo o 3 


^ ^ ^ 4~ 4" o 
guUL-l-CaOCO 


i,L.i,cuu.aT-.cc 


aaTiagangga 


a ugcaca cga 


aa t gacca na 


t TiaagccTiCL, 


b y 4 J 




3 "f" a ^->f /~i 4— 

d uoc_.ociggcu 


cactgggaug 


L.gauct.acL.g 


cagTznacai-L 


L L-CTiTigtaac 


-7 n n "5 
/ U U 3 


ggtttctgga 


ttagacccta 


gggaaagtga 


gtaaggagcc 


agtttctgtt 


taacattcta 


7063 


gttttactca 


ttttaggaag 


gctgtgagtg 


aggcttgtct 


cctttaaagt 


ttcttctcca 


7123 


atggaaacca 


agaacagaca 


aaatttagag 


ctcagctgtg 


gtctcttctc 


atcttctgct 


7183 


cttttgcttt 


gaccacagtt 


tttctactct 


tcccatcaac 


actagagcaa 


tggctgtgca 


7243 


aataggaata 


ggaaatacta 


ccacaatgat 


agaaatatta 


tccacactat 


cacgtaggga 


7303 
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3 3 a "f" 3 +" 


o(_L.gdddgdg 


aauaaaacac 


gaauaaggng 


anguacccac 


an uaauc ugti 


"7 "5 


(*T "f" 4" i" rici 


a is "t" a r^rYf'T'f" +~ 

ddL-gdggguL. 


gL-dddgtLdU 


ugggddddgg 


dddgagcaga 


guiicacccau 


1 *± C.O 


L.^ClClCtctCldCtct 




ii "H a 3 4" 1^ "t" 


dg ug L-dddgd 


dddugudgui. 


caganaccat. 


T yl Q "5 


L-^CtL. ^g L.^L. L. 


ggg L.^dL.goL. 


"t" 3 c 

L.ag L.goov_(_o 


ddgddgdOdd 


dCdUdU UUdU 


ucT-ugggaTiTi 


/ D 4i J 


a ■f" a 

uugdUciggt— L. 


■4" s a ^ a ^ ^ ^ 
T-CddUdugCd 


aaggacaang 


gaaaaguTiua 


gacac u Cta u 


t tt caaaatt 


T c n "3 

/ bu J 


U L.d Udddv_>C i_ 


/T't" "H "t" "h* a +" "h" 

y i_Li_*_dui_gg 


ggddddT-gT-(^ 


o ^ o 4* 4" 4* ^ 


^ ^ ^ 4" 4" y^ 4" 

gacacauucu 


aag uucngcc 


T C 
/ D D J 


L Lggdgdduc 


^ "4" 

ctacuL-t-gt-c 


ugagantgag 


gcagaggaati 


ug L ua u ccug 


ggcattactc 


T "7 O O 


dgo uodggdd 


cdLggagccL. 


g(_ggLiiicai.g 


ccagugugug 


uc u uca ugca 


gu.CL.cr.ccac 


T "7 O "5 


dagdgCddCd 


g uaagaacan 


-t--f-j^4-/-T-f--t--t--l- -3 

T_i-ci-gLuu.ua 


aauutcauLu 


uaaaauatct. 


tatt at ctgc 


/ O 4 J 




r.gc uCT- ggga 


aagcaaaagg 


aaagtt cctg 


ttgt gtgtga 


agagcctctt 


T Pk O 

7 903 


dggcL-du-ddg 


gcuLCCcagc 


caiiagTicagc 


r. a u a gc r a u u 


cagagacagc 


aggttctt cc 


/ y DO 


dguCL.uL.gi,L. 


cc ugggacc L, 


g a u g u ti u L, ga 


gcaactcagg 


t cactgat aa 


agtggaagga 


O A O "D 


CUddgdCdC U 


gtiggtcacag 


atcccagcaa 


cat caact ca 


cactcaatcc 


atgtggtggt 


808 3 


o ^> "f^ "t" 

CCaCat-CCLy 




ccaccca r.g L. 


gguca u ugag 


agcctt tctc 


agagact ct t 


o 1 4 3 


cugLgugnnTi 


gauugugccc 


agg uggccca 


gggctagctg 


get ct aacaa 


ct agcatgac 


o o o 

oz03 


agccuccddT- 


cagaaaggca 


ggtaagggga 


cagggtgagg 


agaatgggca 


gatactgaca 


82 63 


gaaattaaag 


taaagggatt 


gtgaaagtaa 


agagctcttc 


ctgattctca 


tcttctcttt 


8323 


tttctattac 


aaggcattga 


acttggcact 


tcctgtattc 


tttgtgatca 


ctattgagtg 


8383 


cattagttaa 


cacccaaggg 


gatggcttga 


ttgggaatgt 


agtgaaagga 


gctgatctac 


8443 


tgtattgtaa 


tgtaaaacag 


ctacagccag 


ttattttgta 


agattataag 


ttgttcatt a 


8503 


aaaaatcagc 


acacaaaata 


tgaa 








8527 



<210> 2 

<211> 1791 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Met Cys Leu Lys lie Leu Arg lie Ser Leu Ala lie Leu Ala 

-230 -225 -220 

Gly Trp Ala Leu Cys Ser Ala Asn Ser Glu Leu Gly Trp Thr Arg 

-215 -210 -205 
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Lys Lys Ser Leu Val Glu Arg Glu His Leu Asn Gin Val Leu Leu 

-200 -195 -190 



Glu Gly Glu Arg Cys Trp Leu Gly Ala Lys Val Arg Arg Pro Arg 

-185 -180 -175 



Ala Ser Pro Gin His His Leu Phe Gly Val Tyr Pro Ser Arg Ala 

-170 -165 -160 



Gly Asn Tyr Leu Arg Pro Tyr Pro Val Gly Glu Gin Glu lie His 

-155 -150 -145 



His Thr Gly Arg Ser Lys Pro Asp Thr Glu Gly Asn Ala Val Ser 

-140 -135 -130 



Leu Val Pro Pro Asp Leu Thr Glu Asn Pro Ala Gly Leu Arg Gly 

-125 -120 -115 



Ala Val- Glu Glu Pro Ala Ala Pro Trp Val Gly Asp Ser Pro lie 

-110 -105 -100 



Gly Gin Ser Glu Leu Leu Gly Asp Asp Asp Ala Tyr Leu Gly Asn Gin 

-95 -90 -85 



Arg Ser Lys Glu Ser Leu Gly Glu Ala Gly lie Gin Lys Gly Ser Ala 
-80 -75 -70 



Met Ala Ala Thr Thr Thr Thr Ala lie Phe Thr Thr Leu Asn Glu Pro 
-65 -60 -55 



Lys Pro Glu Thr Gin Arg Arg Gly Trp Ala Lys Ser Arg Gin Arg Arg 
-50 -45 -40 -35 



Gin Val Trp Lys Arg Arg Ala Glu Asp Gly Gin Gly Asp Ser Gly lie 

-30 -25 -20 



Ser Ser His Phe Gin Pro Trp Pro Lys His Ser Leu Lys His Arg Val 

-15 -10 -5 



Lys Lys Ser Pro Pro Glu Glu Ser Asn Gin Asn Gly Gly Glu Gly Ser 
-11 5 10 



Tyr Arg Glu Ala Glu Thr Phe Asn Ser Gin Val Gly Leu Pro lie Leu 
15 20 25 30 
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Tyr Phe Ser Gly Arg Arg Glu Arg Leu Leu Leu Arg Pro Glu Val Leu 

35 40 45 



Ala Glu lie Pro Arg Glu Ala Phe Thr Val Glu Ala Trp Val Lys Pro 

50 55 60 



Glu Gly Gly Gin Asn Asn Pro Ala lie lie Ala Gly Val Phe Asp Asn 
65 70 75 



Cys Ser His Thr Val Ser Asp Lys Gly Trp Ala Leu Gly lie Arg Ser 
80 85 90 



Gly Lys Asp Lys Gly Lys Arg Asp Ala Arg Phe Phe Phe Ser Leu Cys 
95 100 105 110 



Thr Asp Arg Val Lys Lys Ala Thr lie Leu lie Ser His Ser Arg Tyr 

115 120 125 



Gin Pro Gly Thr Trp Thr His Val Ala Ala Thr Tyr Asp Gly Arg His 

130 135 140 



Met Ala Leu Tyr Val Asp Gly Thr Gin Val Ala Ser Ser Leu Asp Gin 
145 150 155 



Ser Gly Pro Leu Asn Ser Pro Phe Met Ala Ser Cys Arg Ser Leu Leu 
160 165 170 



Leu Gly Gly Asp Ser Ser Glu Asp Gly His Tyr Phe Arg Gly His Leu 
175 180 185 190 



Gly Thr Leu Val Phe Trp Ser Thr Ala Leu Pro Gin Ser His Phe Gin 

195 200 205 



His Ser Ser Gin His Ser Ser Gly Glu Glu Glu Ala Thr Asp Leu Val 

210 215 220 



Leu Thr Ala Ser Phe Glu Pro Val Asn Thr Glu Trp Val Pro Phe Arg 
225 230 235 



Asp Glu Lys Tyr Pro Arg Leu Glu Val Leu Gin Gly Phe Glu Pro Glu 
240 245 250 
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f 



1 



Pro Glu lie Leu 
255 



Cys Asp Asn Val 



Arg Gly Glu Lys 

290 



Glu Gly Leu Asn 
305 



Glu Ala Leu Asn 
320 



Ser Val His Gin 
335 



Val Asn Cys Glu 



Cys Glu His Pro 

370 



Gly Arg Cys Tyr 
385 



Cys Asn Asn Met 
400 



Gin Val Ala Asp 
415 



Arg Ala Tyr Met 



Ser Thr His Phe 

450 



Leu Ala Gly Ala 
465 



Leu Gly Gly lie 
480 



Ser Pro Leu Gin 
260 



Glu Leu lie Ser 
275 



Val lie Arg Tyr 



Pro lie Val Ser 

310 



Glu Ala Phe Ser 
325 



Val His Asn Ser 
340 



Pro Ser Lys lie 
355 



Leu Thr Gly Tyr 



Ser Trp Asn Arg 

390 



Leu Asn Asp Phe 
405 



Val Arg Lys Thr 
420 



Ser Val Lys Glu 
435 



Leu Asn lie Tyr 



Ala Thr Trp Pro 

470 



Val Leu Ser Pro 
485 



Pro Pro Leu Cys 
265 



Gin Tyr Asn Gly 
280 



Gin Val Val Asn 
295 



Glu Glu Gin lie 



Arg Tyr Asn lie 

330 



Thr Leu Arg His 
345 



Gly Asn Asp His 
360 



Asp Gly Gly Asp 
375 



Arg Asp Gly Leu 



Asp Asp Gly Asp 

410 



Cys Phe Asp Pro 
425 



Leu Lys Glu Ala 
440 



Phe Ala Ser Ser 
455 



Trp Asp Lys Asp 



Ala Tyr Tyr Gly 

490 



Gly Gin Thr Val 

270 



Tyr Trp Pro Leu 
285 



lie Cys Asp Asp 
300 



Arg Leu Gin His 
315 



Ser Trp Gin Leu 



Arg Val Val Leu 

350 



Cys Asp Pro Glu 
365 



Cys Arg Leu Gin 
380 



Cys His Val Glu 
395 



Cys Cys Asp Pro 



Asp Ser Pro Lys 

430 



Leu Gin Leu Asn 
445 



Val Arg Glu Asp 
460 



Ala Val Thr His 
475 



Met Pro Gly His 
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Thr Asp Thr Met lie His Glu Val Gly His Val Leu Gly Leu Tyr His 
495 500 505 510 



Val Phe Lys Gly Val Ser Glu Arg Glu Ser Cys Asn Asp Pro Cys Lys 

515 520 525 



Glu Thr Val Pro Ser Met Glu Thr Gly Asp Leu Cys Ala Asp Thr Ala 

530 535 540 



Pro Thr Pro Lys Ser Glu Leu Cys Arg Glu Pro Glu Pro Thr Ser Asp 
545 550 555 



Thr Cys Gly Phe Thr Arg Phe Pro Gly Ala Pro Phe Thr Asn Tyr Met 
560 565 570 



Ser Tyr Thr Asp Asp Asn Cys Thr Asp Asn Phe Thr Pro Asn Gin Val 
575 580 585 590 



Ala Arg Met His Cys Tyr Leu Asp Leu Val Tyr Gin Gin Trp Thr Glu 

595 600 605 



Ser Arg Lys Pro Thr Pro lie Pro lie Pro Pro Met Val lie Gly Gin 

610 615 620 



Thr Asn Lys Ser Leu Thr lie His Trp Leu Pro Pro lie Ser Gly Val 
625 630 635 



Val Tyr Asp Arg Ala Ser Gly Ser Leu Cys Gly Ala Cys Thr Glu Asp 
640 645 650 



Gly Thr Phe Arg Gin Tyr Val His Thr Ala Ser Ser Arg Arg Val Cys 
655 660 665 670 



Asp Ser Ser Gly Tyr Trp Thr Pro Glu Glu Ala Val Gly Pro Pro Asp 

675 680 685 



Val Asp Gin Pro Cys Glu Pro Ser Leu Gin Ala Trp Ser Pro Glu Val 

690 695 700 



His Leu Tyr His Met Asn Met Thr Val Pro Cys Pro Thr Glu Gly Cys 
705 710 715 
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Ser Leu Glu Leu Leu Phe Gin His Pro Val Gin Ala Asp Thr Leu Thr 
720 725 730 



Leu Trp Val Thr Ser Phe Phe Met Glu Ser Ser Gin Val Leu Phe Asp 
735 740 745 750 



Thr Glu lie Leu Leu Glu Asn Lys Glu Ser Val His Leu Gly Pro Leu 

755 760 765 



Asp Thr Phe Cys Asp lie Pro Leu Thr lie Lys Leu His Val Asp Gly 

770 775 ^ 780 

Lys Val Ser Gly Val Lys Val Tyr Thr Phe Asp Glu Arg lie Glu lie 
785 790 795 



Asp Ala Ala Leu Leu Thr Ser Gin Pro His Ser Pro Leu Cys Ser Gly 
800 805 810 



Cys Ar^g.Pro Val Arg Tyr Gin Val Leu Arg Asp Pro Pro Phe Ala Ser 
815 820 825 830 



Gly Leu Pro Val Val Val Thr His Ser His Arg Lys Phe Thr Asp Val 

835 840 845 



Glu Val Thr Pro Gly Gin Met Tyr Gin Tyr Gin Val Leu Ala Glu Ala 

850 855 860 



Gly Gly Glu Leu Gly Glu Ala Ser Pro Pro Leu Asn His lie His Gly 
865 870 875 



Ala Pro Tyr Cys Gly Asp Gly Lys Val Ser Glu Arg Leu Gly Glu Glu 
880 885 890 



Cys Asp Asp Gly Asp Leu Val Ser Gly Asp Gly Cys Ser Lys Val Cys 
895 900 905 910 



Glu Leu Glu Glu Gly Phe Asn Cys Val Gly Glu Pro Ser Leu Cys Tyr 

915 920 925 



Met Tyr Glu Gly Asp Gly lie Cys Glu Pro Phe Glu Arg Lys Thr Ser 

930 935 940 



lie Val Asp Cys Gly lie Tyr Thr Pro Lys Gly Tyr Leu Asp Gin Trp 
945 950 955 
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Ala Thr Arg Ala Tyr Ser Ser His Glu Asp Lys Lys Lys Cys Pro Val 
960 965 970 



Ser Leu Val Thr Gly Glu Pro His Ser Leu lie Cys Thr Ser Tyr His 
975 980 985 990 



Pro Asp Leu Pro Asn His Arg Pro Leu Thr Gly Trp Phe Pro Cys Val 

995 1000 1005 



Ala Ser Glu Asn Glu Thr Gin Asp Asp Arg Ser Glu Gin Pro Glu 

1010 1015 1020 



Gly Ser Leu Lys Lys Glu Asp Glu Val Trp Leu Lys Val Cys Phe 

1025 1030 1035 



Asn Arg Pro Gly Glu Ala Arg Ala lie Phe lie Phe Leu Thr Thr 

1040 1045 1050 



Asp Gly Leu Val Pro Gly Glu His Gin Gin Pro Thr Val Thr Leu 

1055 1060 1065 



Tyr Leu Thr Asp Val Arg Gly Ser Asn His Ser Leu Gly Thr Tyr 

1070 1075 1080 



Gly Leu Ser Cys Gin His Asn Pro Leu lie lie Asn Val Thr His 

1085 1090 1095 



His Gin Asn Val Leu Phe His His Thr Thr Ser Val Leu Leu Asn 

1100 1105 1110 



Phe Ser Ser Pro Arg Val Gly lie Ser Ala Val Ala Leu Arg Thr 

1115 1120 1125 



Ser Ser Arg lie Gly Leu Ser Ala Pro Ser Asn Cys lie Ser Glu 

1130 1135 1140 



Asp Glu Gly Gin Asn His Gin Gly Gin Ser Cys lie His Arg Pro 

1145 1150 1155 



Cys Gly Lys Gin Asp Ser Cys Pro Ser Leu Leu Leu Asp His Ala 

1160 1165 1170 
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Asp Val Val Asn Cys Thr Ser lie Gly Pro Gly Leu Met Lys Cys 

1175 1180 1185 



Ala lie Thr Cys Gin Arg Gly Phe Ala Leu Gin Ala Ser Ser Gly 

1190 1195 1200 



Gin Tyr lie Arg Pro Met Gin Lys Glu lie Leu Leu Thr Cys Ser 

1205 1210 1215 



Ser Gly His Trp Asp Gin Asn Val Ser Cys Leu Pro Val Asp Cys 

1220 1225 1230 



Gly Val Pro Asp Pro Ser Leu Val Asn Tyr Ala Asn Phe Ser Cys 

1235 1240 1245 



Ser Glu Gly Thr Lys Phe Leu Lys Arg Cys Ser lie Ser Cys Val 

1250 1255 1260 



Pro Pro Ala Lys Leu Gin Gly Leu Ser Pro Trp Leu Thr Cys Leu 

1265 1270 1275 



Glu Asp Gly Leu Trp Ser Leu Pro Glu Val Tyr Cys Lys Leu Glu 

1280 1285 1290 



Cys Asp Ala Pro Pro lie lie Leu Asn Ala Asn Leu Leu Leu Pro 

1295 1300 1305 



His Cys Leu Gin Asp Asn His Asp Val Gly Thr lie Cys Lys Tyr 

1310 1315 1320 



Glu Cys Lys Pro Gly Tyr Tyr Val Ala Glu Ser Ala Glu Gly Lys 

1325 1330 1335 



Val Arg Asn Lys Leu Leu Lys lie Gin Cys Leu Glu Gly Gly lie 

1340 1345 1350 



Trp Glu Gin Gly Ser Cys lie Pro Val Val Cys Glu Pro Pro Pro 

1355 1360 1365 



Pro Val Phe Glu Gly Met Tyr Glu Cys Thr Asn Gly Phe Ser Leu 

1370 1375 1380 



Asp Ser Gin Cys Val Leu Asn Cys Asn Gin Glu Arg Glu Lys Leu 

1385 1390 1395 
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Pro lie Leu Cys Thr Lys Glu Gly Leu Trp Thr Gin Glu Phe Lys 

1400 1405 1410 



Leu Cys Glu Asn Leu Gin Gly Glu Cys Pro Pro Pro Pro Ser Glu 

1415 1420 1425 



Leu Asn Ser Val Glu Tyr Lys Cys Glu Gin Gly Tyr Gly lie Gly 

1430 1435 1440 



Ala Val Cys Ser Pro Leu Cys Val lie Pro Pro Ser Asp Pro Val 

1445 1450 1455 



Met Leu Pro Glu Asn lie Thr Ala Asp Thr Leu Glu His Trp Met 

1460 1465 1470 



Glu Pro Val Lys Val Gin Ser lie Val Cys Thr Gly Arg Arg Gin 

1475 1480 1485 



Trp His Pro Asp Pro Val Leu Val His Cys lie Gin Ser Cys Glu 

1490 1495 1500 



Pro Phe Gin Ala Asp Gly Trp Cys Asp Thr lie Asn Asn Arg Ala 

1505 ' 1510 1515 



Tyr Cys His Tyr Asp Gly Gly Asp Cys Cys Ser Ser Thr Leu Ser 

1520 1525 1530 



Ser Lys Lys Val lie Pro Phe Ala Ala Asp Cys Asp Leu Asp Glu 

1535 1540 1545 



Cys Thr Cys Arg Asp Pro Lys Ala Glu Glu Asn Gin 

1550 1555 



<210> 3 

<211> 11 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> zinc binding motif 



<220> 

<221> misc_feature 
<222> (3) . . (3) 
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<223> Xaa is any amino acid 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<400> 



inisc_f eature 
(4) . . (4) 

Xaa is any amino acid 



mis c_f eature 
(6) . . (6) 

Xaa is any amino acid 



mi sc_f eature 
(7) . . (7) 

Xaa is any amino acid 



mi sc__f eature 
(9) . . (9) 

Xaa is any amino acid 



mi sc_f eature 
(10) . . (10) 

Xaa is any amino acid 



His Glu Xaa Xaa His Xaa Xaa Gly Xaa Xaa His 
15 10 



<210> 4 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer RT-N-mid 

<400> 4 

gctcacacac cacaggaatg 
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<210> 5 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer PR-mid5 

<400> 5 

gctcacacac cacaggaatg 
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<210> 
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<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer PR-niid3 

<400> 6 

gcattgtatc ttcaggagct tg 



<210> 7 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer PR-N5 

<400> 7 

gaagttgact tctggttctg tag 



<210> 8 
<211> 21 
<212> ' DNA 

<213> Artificial Sequence 
<220> 

<223> primer PR-N3 
<400> 8 

ccctgggaag cgagtgaagc c 



<210> 9 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer RT-C 

<400> 9 

gcatttctta taagatcctt catgc 



<210> 10 

<211> 22 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> primer PR-C5 



<400> 10 

gacagctgtc cgtcattgct gc 



<210> 11 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer PR-C3 

<400> 11 

cttactgcct ctgaggcagt gg 
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<210> 12 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer from AL031290, nt . 64900-64879 

<400> 12 

ggaaagagca gagttcaccc at 
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<210> 13 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer from AL031290, nt . 20499-20519 

<400> 13 

ccgtcttagt ccactgcatc c 



21 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer from vector pcDNA3.1+, nt . 1040-1021 

<400> 14 

ctagaaggca cagtcgaggc 



20 



<210> 15 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer from SEQ ID NO:l, nt . 2210-2178 

<400> 15 



22 



tgtcccactt gatggatcat ggtgtcggtg tgg 33 



<210> 16 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer from SEQ ID N0:1, nt . 2196-2221 

<400> 16 

ccatcaagtg ggacatgttc tgggac 26 



<210> 17 

<211> 32 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> primer from SEQ ID NO:l, nt . 5373-5354 
<400> 17 

gacgtaaagc ttctgatttt cttctgcctt gg - 32 



<210> 18 

<211> 4 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic linker in pPA2-mH 

<400> 18 

Lys Leu Gly Pro 
1 



<210> 19 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic myc epitope in pPA2-mH 
<400> 19 

Glu Gin Lys Leu lie Ser Glu Glu Asp Leu 
15 10 



<210> 20 
<211> 5 
<212> PRT 



23 



<213> Artificial Sequence 
<220> 

<223> synthetic linker in pPA2-mH 
<400> 20 

Asn Ser Ala Val Asp 
1 5 



<210> 


21 


<211> 


30 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


primer containing Xhol 


<400> 


21 



tccgctcgag atggtgttgc tcaccgcggt 30 



<210> 


22 


<211> 


29 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


primer containing Hindlll 


<400> 


22 



cgataagctt ctcaacgttg ctgctgtcg 29 

<210> 23 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-terminal sequence of degradation product of purified rIGFBP-5 
digested with PAPP-A2 

<400> 23 

Lys Phe Val Gly Gly Ala 
1 5 



<210> 24 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-terminal sequence of degradation product of purified rIGFBP-5 
digested with PAPP-A2 



24 



<220> 

<221> misc_f eature 

<222> (3) . . (3) 

<223> Xaa is unknown 

<400> 24 

Leu Gly Xaa Phe Val His 
1 5 



<210> 25 

<211> 1627 

<212> PRT 

<213> Homo sapiens 

<400> 25 



Met Arg Leu Trp Ser Trp Val Leu His Leu Gly Leu Leu Ser Ala Ala 
15 10 15 



Leu Gly Cys Gly_ Leu Ala Glu Arg Pro Arg Arg Ala Arg Arg Asp Pro 

20 25 30 



Arg Ala Gly Arg Pro Pro Arg Pro Ala Ala Gly Pro Ala Thr Cys Ala 
35 40 45 



Thr Arg Gly Pro Arg Pro Pro Arg Leu Ala Ala Ala Ala Ala Ala Ala 
50 55 60 



Gly Arg Ala Trp Glu Ala Val Arg Val Pro Arg Arg Arg Gin Gin Arg 
65 70 75 80 



Glu Ala Arg Gly Ala Thr Glu Glu Pro Ser Pro Pro Ser Arg Ala Leu 

85 90 95 



Tyr Phe Ser Gly Arg Gly Glu Gin Leu Arg Val Leu Arg Ala Asp Leu 

100 105 110 



Glu Leu Pro Arg Asp Ala Phe Thr Leu Gin Val Trp Leu Arg Ala Glu 
115 120 125 



Gly Gly Gin Arg Ser Pro Ala Val lie Thr Gly Leu Tyr Asp Lys Cys 
130 135 140 



Ser Tyr lie Ser Arg Asp Arg Gly Trp Val Val Gly lie His Thr lie 
145 150 155 160 



25 



Ser Asp Gin Asp Asn Lys Asp Pro Arg Tyr Phe Phe Ser Leu Lys Thr 

165 170 175 



Asp Arg Ala Arg Gin Val Thr Thr lie Asn Ala His Arg Ser Tyr Leu 

180 185 190 



Pro Gly Gin Trp Val Tyr Leu Ala Ala Thr Tyr Asp Gly Gin Phe Met 
195 200 205 



Lys Leu Tyr Val Asn Gly Ala Gin Val Ala Thr Ser Gly Glu Gin Val 
210 215 220 



Gly Gly lie Phe Ser Pro Leu Thr Gin Lys Cys Lys Val Leu Met Leu 
225 230 235 240 



Gly Gly Ser Ala Leu Asn His Asn Tyr Arg Gly Tyr lie Glu His Phe 

245 250 255 



Ser Leu Trp Lys Val Ala Arg Thr Gin Arg Glu lie Leu Ser Asp Met 

260 265 270 



Glu Thr His Gly Ala His Thr Ala Leu Pro Gin Leu Leu Leu Gin Glu 
275 280 285 



Asn Trp Asp Asn Val Lys His Ala Trp Ser Pro Met Lys Asp Gly Ser 
290 295 300 



Ser Pro Lys Val Glu Phe Ser Asn Ala His Gly Phe Leu Leu Asp Thr 
305 310 315 320 



Ser Leu Glu Pro Pro Leu Cys Gly Gin Thr Leu Cys Asp Asn Thr Glu 

325 330 335 



Val lie Ala Ser Tyr Asn Gin Leu Ser Ser Phe Arg Gin Pro Lys Val 

340 345 350 



Val Arg Tyr Arg Val Val Asn Leu Tyr Glu Asp Asp His Lys Asn Pro 
355 360 365 



Thr Val Thr Arg Glu Gin Val Asp Phe Gin His His Gin Leu Ala Glu 
370 375 380 
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Ala Phe Lys Gin Tyr Asn lie Ser Trp Glu Leu Asp Val Leu Glu Val 
385 390 395 400 



Ser Asn Ser Ser Leu Arg Arg Arg Leu lie Leu Ala Asn Cys Asp lie 

405 410 415 



Ser Lys lie Gly Asp Glu Asn Cys Asp Pro Glu Cys Asn His Thr Leu 

420 425 430 



Thr Gly His Asp Gly Gly Asp Cys Arg His Leu Arg His Pro Ala Phe 
435 440 445 



Val Lys Lys Gin His Asn Gly Val Cys Asp Met Asp Cys Asn Tyr Glu 
450 455 460 



Arg Phe Asn Phe Asp Gly Gly Glu Cys Cys Asp Pro Glu lie Thr Asn 
465 470 475 480 



Val Thr Gin Thr Cys Phe Asp Pro Asp Ser Pro His Arg Ala Tyr Leu 

485 490 495 



Asp Val Asn Glu Leu Lys Asn lie Leu Lys Leu Asp Gly Ser Thr His 

500 505 510 



Leu Asn lie Phe Phe Ala Lys Ser Ser Glu Glu Glu Leu Ala Gly Val 
515 520 525 



Ala Thr Trp Pro Trp Asp Lys Glu Ala Leu Met His Leu Gly Gly lie 
530 535 540 



Val Leu Asn Pro Ser Phe Tyr Gly Met Pro Gly His Thr His Thr Met 
545 550 555 560 



lie His Glu lie Gly His Ser Leu Gly Leu Tyr His Val Phe Arg Gly 

565 570 575 



lie Ser Glu lie Gin Ser Cys Ser Asp Pro Cys Met Glu Thr Glu Pro 

580 585 590 



Ser Phe Glu Thr Gly Asp Leu Cys Asn Asp Thr Asn Pro Ala Pro Lys 
595 600 605 



His Lys Ser Cys Gly Asp Pro Gly Pro Gly Asn Asp Thr Cys Gly Phe 
610 615 620 



27 



His Ser Phe Phe Asn Thr Pro Tyr Asn Asn Phe Met Ser Tyr Ala Asp 
625 630 635 640 



Asp Asp Cys Thr Asp Ser Phe Thr Pro Asn Gin Val Ala Arg Met His 

645 650 655 



Cys Tyr Leu Asp Leu Val Tyr Gin Gly Trp Gin Pro Ser Arg Lys Pro 

660 665 670 



Ala Pro Val Ala Leu Ala Pro Gin Val Leu Gly His Thr Thr Asp Ser 
675 680 685 



Val Thr Leu Glu Trp Phe Pro Pro lie Asp Gly His Phe Phe Glu Arg 
690 695 700 



Glu Leu Gly Ser Ala Cys His Leu Cys Leu Glu Gly Arg lie Leu Val 
705 710 715 720 



Gin Tyr Ala Ser Asn Ala Ser Ser Pro Met Pro Cys Ser Pro Ser Gly 

725 730 735 



His Trp Ser Pro Arg Glu Ala Glu Gly His Pro Asp Val Glu Gin Pro 

740 745 750 



Cys Lys Ser Ser Val Arg Thr Trp Ser Pro Asn Ser Ala Val Asn Pro 
755 760 765 



His Thr Val Pro Pro Ala Cys Pro Glu Pro Gin Gly Cys Tyr Leu Glu 
770 775 780 



Leu Glu Phe Leu Tyr Pro Leu Val Pro Glu Ser Leu Thr lie Trp Val 
785 790 795 800 



Thr Phe Val Ser Thr Asp Trp Asp Ser Ser Gly Ala Val Asn Asp lie 

805 810 815 



Lys Leu Leu Ala Val Ser Gly Lys Asn lie Ser Leu Gly Pro Gin Asn 

820 825 830 



Val Phe Cys Asp Val Pro Leu Thr lie Arg Leu Trp Asp Val Gly Glu 
835 840 845 
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Glu Val Tyr Gly lie Gin lie Tyr Thr Leu Asp Glu His Leu Glu He 
850 855 860 



Asp Ala Ala Met Leu Thr Ser Thr Ala Asp Thr Pro Leu Cys Leu Gin 
865 870 875 880 



Cys Lys Pro Leu Lys Tyr Lys Val Val Arg Asp Pro Pro Leu Gin Met 

885 890 895 



Asp Val Ala Ser He Leu His Leu Asn Arg Lys Phe Val Asp Met Asp 

900 905 910 



Leu Asn Leu Gly Ser Val Tyr Gin Tyr Trp Val He Thr He Ser Gly 
915 920 925 



Thr Glu Glu Ser Glu Pro Ser Pro Ala Val Thr Tyr He His Gly Arg 
930 935 940 



Gly Tyr Cys Gly Asp Gly He He Gin Lys Asp Gin Gly Glu^ Gin Cys 
945 ' 950 955 960 



Asp Asp Met Asn Lys He Asn Gly Asp Gly Cys Ser Leu Phe Cys Arg 

965 970 975 



Gin Glu Val Ser Phe Asn Cys He Asp Glu Pro Ser Arg Cys Tyr Phe 

980 985 990 



His Asp Gly Asp Gly Val Cys Glu Glu Phe Glu Gin Lys Thr Ser He 
995 1000 1005 



Lys Asp Cys Gly Val Tyr Thr Pro Gin Gly Phe Leu Asp Gin Trp 
1010 1015 1020 



Ala Ser Asn Ala Ser Val Ser His Gin Asp Gin Gin Cys Pro Gly 
1025 1030 1035 



Trp Val He He Gly Gin Pro Ala Ala Ser Gin Val Cys Arg Thr 
1040 1045 1050 



Lys Val He Asp Leu Ser Glu Gly He Ser Gin His Ala Trp Tyr 
1055 1060 1065 



Pro Cys Thr He Ser Tyr Pro Tyr Ser Gin Leu Ala Gin Thr Thr 
1070 1075 1080 
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Phe Trp Leu Arg Ala Tyr Phe Ser Gin Pro Met Val Ala Ala Ala 
1085 1090 1095 



Val lie Val His Leu Val Thr Asp Gly Thr Tyr Tyr Gly Asp Gin 
1100 1105 1110 



Lys Gin Glu Thr lie Ser Val Gin Leu Leu Asp Thr Lys Asp Gin 
1115 1120 1125 



Ser His Asp Leu Gly Leu His Val Leu Ser Cys Arg Asn Asn Pro 
1130 1135 1140 



Leu lie lie Pro Val Val His Asp Leu Ser Gin Pro Phe Tyr His 
1145 1150 1155 



Ser Gin Ala Val Arg Val Ser Phe Ser Ser Pro Leu Val Ala lie 
1160 1165 1170 



Ser Gly Val Ala Leu Arg Ser Phe Asp Asn Phe Asp Pro Val Thr 
1175 1180 1185 



Leu Ser Ser Cys Gin Arg Gly Glu Thr Tyr Ser Pro Ala Glu Gin 
1190 1195 1200 



Ser Cys Val His Phe Ala Cys Glu Lys Thr Asp Cys Pro Glu Leu 
1205 1210 1215 



Ala Val Glu Asn Ala Ser Leu Asn Cys Ser Ser Ser Asp Arg Tyr 
1220 1225 1230 



His Gly Ala Gin Cys Thr Val Ser Cys Arg Thr Gly Tyr Val Leu 
1235 1240 1245 



Gin lie Arg Arg Asp Asp Glu Leu lie Lys Ser Gin Thr Gly Pro 
1250 1255 1260 



Ser Val Thr Val Thr Cys Thr Glu Gly Lys Trp Asn Lys Gin Val 
1265 1270 1275 



Ala Cys Glu Pro Val Asp Cys Ser lie Pro Asp His His Gin Val 
1280 1285 1290 
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Tyr Ala Ala Ser Phe Ser Cys Pro Glu Gly Thr Thr Phe Gly Ser 
1295 1300 1305 



Gin Cys Ser Phe Gin Cys Arg His Pro Ala Gin Leu Lys Gly Asn 
1310 1315 1320 



Asn Ser Leu Leu Thr Cys Met Glu Asp Gly Leu Trp Ser Phe Pro 
1325 1330 1335 



Glu Ala Leu Cys Glu Leu Met Cys Leu Ala Pro Pro Pro Val Pro 
1340 1345 1350 



Asn Ala Asp Leu Gin Thr Ala Arg Cys Arg Glu Asn Lys His Lys 
1355 1360 1365 



Val Gly Ser Phe Cys Lys Tyr Lys Cys Lys Pro Gly Tyr His Val 
1370 1375 1380 



Pro Gly Ser Ser Arg Lys Ser Lys Lys Arg Ala Phe Lys Thr Gin 
1385 1390 1395 



Cys Thr Gin Asp Gly Ser Trp Gin Glu Gly Ala Cys Val Pro Val 
1400 1405 1410 



Thr Cys Asp Pro Pro Pro Pro Lys Phe His Gly Leu Tyr Gin Cys 
1415 1420 1425 



Thr Asn Gly Phe Gin Phe Asn Ser Glu Cys Arg lie Lys Cys Glu 
1430 1435 1440 



Asp Ser Asp Ala Ser Gin Gly Leu Gly Ser Asn Val lie His Cys 
1445 1450 1455 



Arg Lys Asp Gly Thr Trp Asn Gly Ser Phe His Val Cys Gin Glu 
1460 1465 1470 



Met Gin Gly Gin Cys Ser Val Pro Asn Glu Leu Asn Ser Asn Leu 
1475 1480 1485 



Lys Leu Gin Cys Pro Asp Gly Tyr Ala lie Gly Ser Glu Cys Ala 
1490 1495 1500 



Thr Ser Cys Leu Asp His Asn Ser Glu Ser lie lie Leu Pro Met 
1505 1510 1515 
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Asn Val Thr Val Arg Asp lie Pro His Trp Leu Asn Pro Thr Arg 
1520 1525 1530 



Val Glu Arg Val Val Cys Thr Ala Gly Leu Lys Trp Tyr Pro His 
1535 1540 1545 



Pro Ala Leu lie His Cys Val Lys Gly Cys Glu Pro Phe Met Gly 
1550 1555 1560 



Asp Asn Tyr Cys Asp Ala lie Asn Asn Arg Ala Phe Cys Asn Tyr 
1565 1570 1575 



Asp Gly Gly Asp Cys Cys Thr Ser Thr Val Lys Thr Lys Lys Val 
1580 1585 1590 



Thr Pro Phe Pro Met Ser Cys Asp Leu Gin Gly Asp Cys Ala Cys 
1595 1600 1605 



Arg Asp Pro Gin Ala Gin Glu His Ser Arg Lys Asp Leu Arg Gly 
1610 1615 1620 



Tyr Ser His Gly 
1625 



<210> 26 

<211> 11 

<212> PRT 

<213> Artificial 

<220> 

<223> An elongated zinc binding motif 



<220> 

<221> misc_f eature 

<222> (3) . . (4) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> misc_feature 

<222> (6) . . (7) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> misc_feature 

<222> (9) . . (10) 

<223> Xaa can be any naturally occurring amino acid 
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2. 



<400> 26 



His Glu Xaa Xaa His Xaa Xaa Gly Xaa Xaa His 
15 10 



